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I. I*tt-“dUCt*O” 

me pPopanl ESME’ was developed ilitlally to model rf 
manipulations t-w the Fermilab Tevatm” I 
proJect;2’3’u it has bee” extended and used mm-e 
PeCe”tly for St”bieS Of injec;i;n and tPa”Sitio” 
crossing I” the FNAL SO’xteP. ’ I” sec. I* Of this 
pepol‘t the phase space coordinates are defined and 
the difference equatians are &PiWd. sec. III is 
devoted to initial d,stPib”tlo”s and reference 
trajectories. Sec. IV deals with program StPuCtUPe 
and refinements to the core code. I” PaPtiCUlaP beam 
sgace Charge. Examples Of ciestgn applications appear 
in the references cited.. 

V,W) = z: Yk * sin (h,not’Yk “) (1) 
k-1 ’ 



III. I”lt.i,d DistPibutionS and PefePenCe Trajectories 

Table: initial Distributiona Available from ESME 
=~==l=illl====li=l==p.==l==...===*~=====~~~~=======~~*~---=- 

Matched Rectangular(a) 
______________------- __________-_--------- 

General 
bunch outline OUt,lilW 
uniformly spaced grid uniformly spaced grid 
uniform random uniform random 
elliptical parabolic 
bi-gaussian ga*sEhn 

Special(b) 
outside of bucket gaussian raster 

Notes to Table: 
(& Sectangular distributions are taken in pairs. 

e.g.. uniform in theta. gaussian in energy. 
(b) ~hle special distributions are described in 

the text 

CO”ro”PS .just outside or the bucket can be pop”lated 
to invest,gate details 3f st3cki”g OP capture 
oPocesses. 

I”. Elaborating the Basic Vlcxkl 

The “ay I” Which the space ChaPge and wall 
impedance effects ha”? bee” ‘“eluded Will SePVe to 
illustrate the “til‘ty Of the OP&3”izational 
pPi”CipleS adopted. A LPeat!ne”t emphaSizl”S the 
““derlylng i’lea~ and limitations IS given e1sew%2re.’ 
The beam is taken to consist of h identical bu”c’les 

or N particles each; the charge distribution i5 

analyzed into haPmO”icS Of the Padi” frequency 

w - h no. on the n-th t”r” 

Ik “=Ny( nexp i(wwk “) Ck=+l, es?...) !i) 

Each f”“PfW cOmpOnent Of t’le bean CUPPent 
generates a “31taSe c”mp”ne”t PeS”lting fPOrn ‘he 
conplex impedance 



z,=lkh!zoa/au’)+zw = zI( ex3 1 Xk (6) 
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